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Abstract: To improve the macro performance and microstructure of magnesium oxychloride cement (MOC), slag was used
to replace part of light-burned magnesia for preparing MOC in this paper. The effects of slag content on the setting time,
volume stability and compressive strength of MOC were studied. The effects of slag content on the phase composition and
micromorphology of MOC were explored by means of microscopic test methods. The results show that when slag content is
10%~40%, the incorporation of slag prolongs the setting time of MOC, and the higher the content of slag , the longer the
setting time of MOC; During the hydration process, MOC first expands and then shrinks, and the incorporation of slag
improves the volume stability of MOC; With the increase of slag content, the compressive strength of MOC first increases
and then decreases, reaching its maximum value at a content of 10%; The incorporation of slag does not change the phase
composition of MOC, and optimizes the pore structure of matrix through the micro-aggregate effect and volcanic ash activity.
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Table 1 Chemical composition of calcined magnesia and slag (%)
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Fig. 1 Particle size distribution of lightly burned magnesium oxide and slag
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Fig. 2 Setting time of MOC with different slag content
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Fig. 3 Effect of slag content on the volume stability of MOC
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Fig. 4 Effect of slag content on the compressive strength of MOC
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Fig. 7 DSC-TG curves of MOC with different slag content
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Fig. 8 SEM images of MOC with different slag content

(D TEZEIEE 10%~40%K, T EMBALLE | MOC ML, HIEZEMBFEET &
BRI, ERAERE S, AR A0S MOC Y F KA 5 W Edicds, STt
ENE.

(2) HFEBEN 10%K07, MOC 7E & WA M & R FE A BB R MA, 28d P o BERE = T 5k
AL, 25 T 1.20%; 4 BB RN 20%5E, BPHmEA —Em, 5L T A .

(3) W EMBANIERLE MOC YA R, (Aszm A 4L tbdl, [FIHE MOC 1 #hga e 52
e BTV I AR LRSI O BOE A B AR A T B0, S BRI TR 25 4

SR

[1] Ahmad F, Rawat S, Zhang Y. Magnesium oxychloride cement: Development, opportunities and challenges[J]. Applied
Sciences, 2024, 14(7): 3074.

21 &P, BRARE BRRT. SEABK YR T 5 R il AR M RERT FeE R[], TREE+ 5K e, 2025, (9): 20-24.

[3] Tan Y, Liu Y, Liam G, et al. Effect of phosphoric acid on the properties of magnesium oxychloride cement as a
biomaterial [J]. Cement and Concrete Research, 2014, 56: 69-74.

[4] Huang Q, Wen J. Li Y, et al. The effect of silica fume on the durability of magnesium oxychloride cement[J].
Ceramics-Silikaty, 2019, 63(3): 338-346.

[5] fedi, HRAE, T4 55 BREKAEREL NI USSP S IE]. A SRR AR, 2025, (12): 1654-1660.

[6] Ei, EBRfE HE, & EOE SN B K] AT 50T, 2021, 50(11): 48-53.

82



$2% B SRR AR EE]

[71 Ahmad F, Rawat S, Yang R, et al. Effect of metakaolin and ground granulated blast furnace slag on the performance of
hybrid fibre-reinforced magnesium oxychloride cement-based composites[J]. International Journal of Civil Engineering,
2025, 23(5): 853-868.

[8] Wang Q, Yang C, Guo J, et al. Mechanical properties and microscopic mechanism of dredged silt solidification by
slag-chlorine oxygen magnesium cement[J]. Construction and Building Materials, 2024, 448: 138211.

[9] HEXRTHEEEELE. GB/T 1346-2024, /KIetr A B /K. BT RS 222 AR ES]. dbat:  Es
HEH R, 2024

[10] EXRTHEEEHER. GB/T 17671-2021, /KIERAPE RIS /72:(1SO %)[S]. Aba: HE bRk H AL, 2021.

[11] SCHF, RLK, H20E, 55 AR AR Te AR IR Em 5P 5 RHT). R HhiEIR, 2016, 3503):
765-771.

[12] 1&#agR, K4, ki, & I EASERT RIS K Je I AK A AT 5 1 AR I S A [J]. FERR #R 274, 2025,
53(11): 3136-3157.

[13] BEAEHE, X, B, 2. SRRV I LI HLELD]. sPCE TRk, 2008, 30(10): 39-42.

[14] LiY, LiZ, Pei H, et al. The influence of FeSO4 and KH2PO4 on the performance of magnesium oxychloride cement[J].
Construction and Building Materials, 2016, 102(1): 233-238.

[15] He P, Poon C S, Tsang D C W. Effect of pulverized fuel ash and COz curing on the water resistance of magnesium
oxychloride cement (MOC)[J]. Cement and Concrete Research, 2017, 97(3): 115-122.

BEEWH: 2025 FILTRECRZRFZAQFNZIE . 3D TG SR e FiG AR A AR
PERERTST; 2024 FELTHAE T EREARWIIE . 2 ol IE IR E/K e 3D T EIAFRHIACHR
# 5HRIERERT AL (LJ212410146007); 2025 i TARHLIT W H -B& TR LR Rz H . £
THVRA e Bl ee /P 586 ety BE B I B /K e A ok 1) % S B A ME RE R 4% (2025-BSLH-197)

VS BB R SetAR (2006-), 59, i TR RS, ARMESL, B 1: BEFURE L. E-mail:
1161253119(@qq.coms,

CEIREER A TR (1990-), Zo, EEERFA, LT RHEREE, Rl BRARTIA: SRR E

#l. E-mail: wangnan@ustl.edu.cn.

83



